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Abstract 



PURPOSE:To improve the reliability of a driver for a piezo actuator by detecting charging/discharging 
currents flowing to the actuator and charging/discharging circuits, and detecting as a malfunction of the 
driver when the current does not arrive at a predetermined level. 

C0NSTITUTION:A driver is composed of a high voltage generator 130 for generating a high voltage for 
driving the piezo actuator 91 of a shock absorber, and 4 charging/discharging circuits 140 for applying a 
high voltage from the generator 130 to the actuator 91 by a control signal output from each absorber 
from a CPU to elongate it and discharging the stored charge to contract the actuator 91 . The generator 
1 30 is composed of a triangular wave generator 130a, a pulse width converter 130b, a booster 130c 
and an overcurrent detector 130d. The circuits 140 are composed of a charging/discharging switching 
circuit 140a, and a detector 140b for detecting a malfunction on the basis of the discharging current. 

Data supplied from the esp@cenet database - 12 





(A) 





©Int. CI. - 

H 02 N 2/00 
B 60 G 17/06 
F 16 F 3/46 



1=3 



Z -7052- 5 H 
7270-3D 
8714-3 J z 



^1-20217T 

®<2^§i ¥^52 1 ^(1983) 8^158 



a3 

















.=0£. 



























® BS63 - 24486 

^ 6663(1988) 2^ 3 B 

^^^'mmm^ST 1 T@ 1 
^»>"mroBg?0^ 1 Tg 1 
g^»>>i^rpGgfaBr 1 Tg 1 
■ it rliT^g:^ ST 1 4 



A 



3^ ^ S 

s 3§ © « ^ 



^ 1^ m 



T b' X. 
a. X— 5^ 

SB X 7 

-V— ^ "c: r?" 
TC (C <^ Git 

^ IS it 



X — 5^ 

r ^ ^ 



a X — 

X- 5 ^ 
^ S in ir 

X— ^ CO 

«^ ? Ik ^ 



^'^ntz^'si.s.^ ex 

i^iS^tt^ tfx V'T 
U ^^O^nil b T ^.^ 



^^3^J;»9. fJlit.af^M^e 1 " 8 5 2 1 0^i> 
fBin la^Oigs:^) oJiE 3 ^ T TV — CD j; 5 

^UT7:cafc-xvyti75=*3;x-5'.^fiJ^r^::^ 

t^5T:CCD^CDt:xyr^5=-. ax— 5';£5g^ 

ax-5'{njagvcDfsai£^£P^iabtfitni^f^(5» 

Tt:xV7^^^aX-5'^fEffit"^^^7:Ji. t* 



— 435 




vy ^ ^ :x X. - ^ t^Bmmt comay^mm^^ 

7^ ^ :&Sg|S 7? |e ^ii)^ & *3> 'cX^/7 

^ 5i % ^ *o n x ^ -3 



03 ¥1-202177 (2) 

ED ^ ± la § ^ it t- ^ ^ ^ ^ n * ^ lis Ji. 
BE^^^^a/l LT^J:^ fxi/7^^i:x-5^ 

v 7 ^ a X — ^7 en ijj f -5 ir it sc. IS io ^ 

^Thfxy7^?':2X-^iC7C^^riS:llfW^& 
^ t'xV7^^ZLX-t?^ i^^ ^ ^ b' X 7 ^ 
la t: X V 7 ^ ^ 31 X- 5^ cD5g|j5^gS^5g2;:?jf!ri ^ 

^t^^ftz^ t^?#^fcf^t*xy7:^^7'aX- 



CcCiJ;3^Z^^^n;^*^^CDt:xy7^^:z^ 
E^i::xy7^T-rLX — t??c6aj3nu^^i^^iu7t& 

x.-^ izjt'si-^H return ^^"s^-^ it tim^izt: X, 

S FJf ^ u iz: a b T ii b T ^ a ^ lit 

l^*^$S^cr)^^i?t^^t. fc:x^/7::7f'riX"- 
e:cO):i<5ti*^H^ODfXV7:5^5"aX-5cOig$J 



^Ifti^^^ih b ^3. S^^^ ^tf o ^ ^ ic r 

a:)^l'^ig^bt£i*^^iacoM^cD|5aa5^cc);6i^ 

:xX'-:$7CD5gSf^g:&^fflb^:^^^t/3-y^7 

;^>x^i/H:y7 — Ail. 13, is. I7h^ 
tl: 2 1 ^ CD fpil i;i Ci. n ;t ;i 7 U ^ 3 1 , 3 3, 
35, -3 1 ht&zx A )\. ^] y ^ 2 \ , 33. 3 
5 . 3 7 i^: 3e IS ^ n 7^: f> 3 *y ^ 7 r V — 4 1 . 
43. 45, 47i:>&Wr^-^f::^^*::^t^3>i^ifS 

± ^a H 'V ^ 7 7 V — /N' 4 1 . 4 3, 4 5. 4 

7cD±^^^^^3@]^^^t-^r^<t^:::^^'>^/^:y 

7 'V A' -tr - ^ 5 1 , S 3. 5 5. 5 7 15 



-436- 



4 




n> ± 12 3 ^ 7 T V — v-r 4 1 . 4 3, 45. 

4 7^ n ^ ;t. 0 :^ ^T" 3 1 , 3 3 . 3 5. 3 7^ 
^ "^J y F b ^'J S Jk-. 6 3 6 5 , 6 7 
t^tS2 1 t cor«1 CD 3 OCD N^S ^S^t T^^ 

3 7 V 4 1 . 4 3, 4 5, 4 7 fc: 
^t$2 1 i: (DPlCDf^MaDGaJi. 3? h 4 1 a, 

43a. 45a. 4 7 a ^ i> b T 7^ ^ ^: CD 

Z/ h ^ 1 a., 43a. 45a, 47ai:1f::^ 
^ :y H :/ T - h 5 1 . 5 3. 55, 5 

7 c: cDraliC Si P 2 T^cdE^-s^^ -v ^ 

5 t: XV ?51:-Er :v 4 1 b . 4 3 b, 4 5 b, 4 

7 b :6^is^t ^ i> ^s^^T. ^/b^v^j^ttv 

— A 4 1, 4 3. 4 5, 4 7 5C :i>^ ^ f^M ^i-. i 
i3t:x^y?^m4z^-tf4 1b. 43b> 45 b, 4 

Mi-. J: IH 3 'V ^ 7 T y - 4 1 , 4 3 > 4 
5, 4 7 5 J; 5 

T T V — >'^" 4 1 . 4 3, 4 5. 4 7 CD U > ^ 7 

1 F^i 2^ y T V — ;t e h :y 7 '^t^^(D^'n^vz. 



r\X\^^. e: CD t* X y T ^ 5=- 3: X - :*? 9 1 n 
K7 9P^^Cfg^t^^^:^RWt^a:)?L7 9 aF^csaiS 
^ n T »3 . CD T ® 1^ 5i h > 9 7 i?^ 19 
w>nT^<^^. tf::^h>97eia^yF79t^?^blS 
^In]t-?JS* @ ?± t Ti^ fc^ XlATtJ7 -^ZL X 
— ^91 JCjSS.-KJt. h-:££I]So^ ^ ^: J: ^ IS* 

i^. t: X V 7 ^ ^ a X - 9 1 ^ ^ h 8 i 4- 

:7 i;- IS e> n tt^^ 8 i a t^i iB !S ^ n ^ u - k 

T^fe*^^ ou:/^9 9 2i.K:/r^ioii^cote^ 

^HP^lzlt. oT^ :^ t; 7 V :XS2 9 3 6S£lfialI ^ 
m^T ^ ^ y 9 a K 9 5:6-i?J£&gffi2-lfA^n 




?^ffl¥l-202177 (3) 



i}i\d:y^hy7 2t.z^^ 'z% i feffi^ 7 5atfm.2 

fAE^ 7 7 CZ^g^V tiT^^ b":; h :y 7 3 2i 
b ycLv r 7" 9 CD ifeS ii t/ > 7 ^ 8 1 CD - 

iz: m s: $ n T > ■ h a i cd ^i: u :v 

\i 7. h y7 3J^SiR?6iI^7 5, 7 7^^^ii-r 

3. 8 5 iCii^CDSigTr/cJ^y^^^ * ^CDyT;t.7* 
8 7, B S t^^.^ \jX\^^^ iS^X^ t::2.h:y7 

3 7>ii^ e; 7 1 i^jtd i/T> J:T:^faij^^isr ^ 

m I Sl/m 2 f*E^7 5 , 7 7 cDl±:;3r^^iSi 
F :> a 'V K 7 9 mz-ltny^J^lZ-A^-f ^HTzL 

IS b T fcfxy r X- 9 1 ^ or^;t ^; 



r'5fr^>^ u V :x 9 3 1/ Ti^ ^::/^a 

K 9 o$^^CD?a:;^ffl}cO?L9 5 a ^= S r«i CD ^ 9 
Sb^^OT^'^). aj^:;^- t; 7 X 9 3 cD-fe^' a? 
a K 9 5 ^^@*T:a -v-^fiir ^ k*^^^ U 7 
9 3 CDT^^^I^i^ iS:^ ^1 v^JE^ 7 5 
2 ?6E^7 7 -NCDg^^a 3. 95a, 95b, 

iSCi n K 9 5 ^^±.y^^B& T ^ c^S^Sa 
ii^ f n F 9 5 CD — idl 7* U ^ 1 0 

^ o lz*^^bX 

y ^ F 9 6 cD±i^ >(>^^?i/J\^ n 

7^: a F 9 5 c ^}^*.. 1 O 

® U "C ^. 0 > >f 1 0 5 5i fiS^ 1 0 1 ^ 
2?6E^ 7 7 2r ^ UTi*^ 3^ fcfxi/ 

ir. teg:^ 1 0 1 cD-?4iu J: y ^ ^ -J F 9 5 
t*:X^:>97ta^yF95cCC^ ®fj( :X h n 

-^XTZ>5'a^yF9 5^T:^t^^f^^*^- 



"437- 




±!2fc"xVf5m'fe>-*f 4 I h, 4 3 b. 4 5 

4 7 b cDaB:t;ff ^^i. mi^^ 2^miz^ t < 

3 ^ yyV-J^^ ^ I , 4 3, 4 5, 4 7 cD 
^ tl^ J: y 3 ^ Y y y ^ j-^ ^ I ^ 4 3, 4 

S oH^ T U2 r ^ , 

S^^iSllH]^ 1 2 0 ii. C P U 1 2 0 a. R 0 
M 1 2 0 R A M-1 2 0c. A 7^ R A. 

Ml 2 0 dw^^^i:^izt^mm^\^mt bx^i^^ 

2 0 f . A:/3;f<- F 1 2 0 gfiC^A*^.i<— ^ 1 



±m<D:z,^T y ^± i 2 1. Mm~t y^ 1 

2 2> ^ f- 1 2 4^{Z J; -oT^iil^ 

^^MmcDSfr^:Kmiz^.\:) x±t^^y H -J {7 rzr 
y-A4i. 43. 45. Q.7 ^^z^ntimitm 

1^4 lb, 43b, 45b, 47bii^co^tBff 
^ ^* ^ & a >7 y r V — 4 1 . 43, 4 

^ t ^ (.Z^i^ 3 ^ y y^^j ^ I ^ 43^ 45^ 

4 TcD^^:r2^^hlZ\3] *3ftx.^J^ai^^nTli^. 

§ r ^ CD Tj ^ 



^ ?5Ba ¥1-202177 (4^ 

L/ X:: b-x V/^Hir^/tf 4 1 b. 43b. 4 
5 b. 4 7 b *3 CDtgajff -tii. ^-^A'v^?^! 
201. 120j, 120k. 120 m. ^ JL r- 
Tb^tf-120n. A^D ^ I 2 Q p t,ZX ^ 

S^n r. ^ ^ *Q 03^$ tB<f Atfa^j.t:- h 1 2 
of^^orcpui 2 Q 3Lizx:h^ ti^. 
^tz7.^r^}y^^y^i2i^ w.m.'zy-^ I 

22. 7' L--^::^ ^ 1 2 4 miP^ (D^t2\t^ 

5 -t a2 ^ i> 3 'y ^ T T V — A- 4 1 . 4 3. 
4 5. 4 7coexyT^x^X-:^ 9 l-.OD^i± 

e/iSato^jarji. C P a 1 2 0 a 7l.-i< - f 1 

20h^^iyTigii@%i 20 ri^^J^aIm^^db 

X^^. ^M"^^ ^- y 1 2 B it^-Z{ ^ -J r- 1 3 0 
=&^brA-^y5^t; 1 3 2 icJgSS^riT^^ 

^ :^<i Jzi^ ^ y y R AM 1 2 0 d 4^ - 

:i I* ^^'-^ 1 3 0 z>^tjr]^, ^^^jtSi[ai^ 1 2 o iz 



^^^i^T ^ tiz:$:m^mxli. ^ y 3 ^ 
r T V - A 4 1 , . 4 3 , 4 5. 4 7 CD h* X V y ^ 
5^ax-:5'9 1 ^lglirUTzj^^:?7;^t:?Jt)J^;t^5g 
Sillsl^ 1 2 0 r g ^(D^^^^B^X b ^ 
mmim^ 12 0 c a^i]li^:^^iBi>^ ^(O^^^izj:. ^ 
r^±X ^ ^ 5 izmfSH-^HXl^ ^Tz^.- ±i^i^ 

^:^^j]i^mm^^7mizi±^ m^h^sim i 2 o- v ^ 

-5 cfc 5 Ci: ^ n T i*^ 
ti^iz^ :^m^m(Dnm^ rj:r mShiBl^ 1 2 0 r 

^lliC^t-i;^;^, |g£6[HlK.l 2 0 r ii. ^y 

3 V ^ yy^J^j^ ^ I , 43^ 45. 4 7CDi::*X 
^y7^5^a:X~t5'9 1 ^ m$i T ^ f:: ^ CD^ m.J± ^ 

f ^ ?5Sl±^^[ai^ 130i:. CPUI20 
a i-i e ^ i> a >y ^ y 7' y _ ;V 4 1 , 4 3. 4 5. 

4 7#i::tB^^n5^jfflHf-tU J^-^T. ^^S^ 

i 3 0 CD^ ^J± :£^^^'a^yt:77^TV". 
/^'4 1. 43. 45, 47cDt:'xv^7^5^-^x- 



— 438- 




^9 1i^£PlltlL/TtfXV"r^-?a:X — 5^9 l^f^ 

C ^IT ^ r^^EE^SS^ I 3 0 ii> ^ 1 HI ( 
A) Hft S^£[Hl^ 1 3 0 a A* 

;tv ^*i^l!5[HlSg 1 3 0 b i:. ^HIhIJS 1 3 0 

H^J^^^EHSg 1 3 0 a ii. ^^-^r^TOPl, 

A';t^::<f!iSei5[Hl^ 1 3 0 b ^^A^l^ti. 
n ^3 :/ A U - :$? ^ iglnl? RBRUR SIZ, ^ 




5^Da¥l-202177 (5) 



^S.m^ 1 3 O c Til. h ^ yi^' 7.^ T r I i}^ 

:t y ^ ^ c t iz ^ ^ X h ^ y :x T i o — t^m 

zj ^ jvL i iz^-m±^7^^ti. h ^ yy 7. ^ T r 1 
y ^ t izm ^ mio ti t ^ iz-fiKM ^ ji. 

^iPt^hx ^ y^y ^ c 2, c 3 ipjt^-^ ti ^ 

ft^mS^^lX X iTJ n ^ L 2 CD 5w ^ 
n y^y^ C 2. C 2 (Dm^B^7>^mi^^ti. a> 

^y^c2. c 3 t itmn IZZlfXm^ ^ L 2 O 
mmMJ±^ 6 00 V IZ^Wr ^ :f:i^cDV -t — v 

K D 3 ft^ciS^^TaT^^ 

2. c 3 (zjt^-^ ti^mst-^e 0 0 V Jii±hrji=s 



^^^mm 1 30 bi^igiten:f7:^- h h 

T r 2 ;!?^ S 3^ f <S ' Y Y ^ y V ^ 1 r 

2 It. z2 y i^- ^ ^mf^T ^ ^^r yzr 0 p 2 

commas, xti^=?' i:^n^mxit^v^s,^xtim 
^) izm^^n. ^ ^ - F D 3 com^^^z 

(izizm^m^tiiM^ i 3 0 di±. h ^yiJ:^-^ 

Tr 1 iy^^ y btz t ^ IZ^E.} "yy J^T 1 O-'tX 

n ^ L 1 ^ :f> L T h "7 yy T r 1 ffi n 

Fir :^ b JL-P^^i i: ^ ^ g ;t :x fg^lfO 



J;^T^jE@Sgl 3 0 b (O^EISI^^^iht-^ /a 

yy O P 2 . Sla^ R12-R16i^J;V3 

«^ T:^^£te»i-T: ii. ' e: co ig IS ^ 1^ !±5 0 ^ 1 3 0 
dl,ZJ::'oXh^yzJX^T r 1 iz i&'Si^i)^ t^H ^ 

^ ^ 5 tea. 

■*fC2, C3i^^i. ffifillsR17-R19 7(?^^^i: 

^ ^ J: ^ nx ^-^ * ;[-::cft^^g3[HiK i 

30bCD:?f^'r:^T0P2 CD^ m^S. XJl it 
y-f^-KD5^tn^bTAtb?3S^l 2 Ohln^^^ 
CPU120aSWi>^*c>a — U a' ^'L- CD ^E ^ 



— 439 — 





±i^^^iii:^r ^ Z tlzj: :pTmm^!±J^^t!m=? 
t ^ J: 5 izic riT ^-^ 

50 <. c p u I 2 0 a commm^izji i;}. m 

fxi/7^'?ax-:i? g 1 t ^ U T fc* i y 7 
mss 1 30GD<gEJg^ (-1 OQV) irfxyr 

i^T^ax-i-ai t=&si^urb-xy7^7x2x 

mmmiG^Oat. h-x-yy^^^ax-i? 9 1 CO 
<- CPU 1 20 a*^^a — u-^';L-cDS'Jfaiff-§- C 

^iZTi-ybx^ i&nmcDT. -J ^y^r h ^ yy- 



?.fC3¥ 1-202177 (6) 



rSiSS^^lHi^ 1 3 0 cOi^EJ^:? T a t: b-x-y 7 
x-5'9 1 CDS^SSfcffiiitSf R 2 O CDiaiA/ilt 
9 1 03^5*^5 0 0 VtTS^S^c^^n, fxy 
— CPU I 20a*^«3A^' CD {0 if -f- 

t?2Si:«*j. ?c^fficD:x-^•yiP::/^r^ ^ y y 

T r 6*i^7«S§i:*:5. r 5 t ^ v j:^' ^ t 

2 1 L TF^^E^SHJ^ 1 3 0 CD^gEJS-? T 
b t fxy7^^ax-:? 9 1 fcit^l^^n, f 



0^ I 4 0 a fflffiSxl? R 2 1 i o CO 

SSSfiZiJ-^Mtti-r 3 »cor3 C 4 3 

S«S£J±Vref PJ Jhi^ S^*^ :&^jef ^5 jf-^- 7 > y 
0P4. i5fn:l?R2 2-R 2 7*»^^i2n:>A U 

2 1 {CJi. t^^'-Zy:? -^-a X- 5- 9 1 iJ^Sg^^ 

y7^5Fax-5' 9 1 :i,i^,CD44:^^55 i 1 i:, f> 
^C/i/:;^ ^' T r 5 cDy^ 7 ;^?go5 i 2 H-^ff 
^feSSg 1 3 0 >i {gjjt?§ R 2 8. 

T r 5^:f>L/Tc5ti^ i 3 fcitsnsit;, C 
33 & » ?S & ^ tll 0 ^ 1 4 QaODffiaisR 2 1 

-3 Sf5S ia (=] I+i2+(3:)ii. ^7 
IS (c) iZTjx-rtin <^ ^'^VY-!?f-3iJL-^3 1 
£D Sit ^ Si ^ g < ^£5. 



c uMSiiiiJllf^ 1 4 o b ^ y 13 ( d ) 

^ 03 if U vs' 1 g! (A) itS5:Jt -3 a AcDtl 
ffi) i)fS?«^EVref £i ± fc ^ T l"" -5 A> ^ ;£ 
?USfL/r. SJS^ff V ref lyi-pS ^ t g ^7 H 
(e) {^S5ritl< n- b A'^t,cDf5-t:&t£j73 C 

Jt.*-> ^, ^ IS 5^ & (H I 4 o CO ^ :S j±i -I? g ^ 

tB ::^H3 ^ AW\ ^' ^VU CD * £ -7? £ n SI$55Sfe 
S:©^ 3 4 0 WJcgfiS • jSi§^ai5^*fiS^U T 

C P U 1 2 0 a«iJT&*:e,1i!gBW{CS^j^ajjHl 

^iSJt&'Siisiss 1 4 0 CD s ;^ *i |g jsn T ^ ^ j: 6 iz 

5 CD T S 3o 

£^±iaB^ b ^: ^ ^Ji^SIJSfJI-G'Jl. fx y 7^7 
^ a X - 5- cDSg£4[HlKl*}(C, fxy7i?^3.x — 

03 ss: ^ *^ ?5 ^ (H] CD ^ * i^ii r .5 



CST 



— 440- 





^ is iHl 5g i?^ 15 it 

S$: lg Bf e X y 7 
- I 0 0 Y izrjiZ 

0 0 V -ci^siir ^ 



a ^s^JESi^lslss^^j^lE'Ss-Jlii^- 
&nn'^.^IE(D^!±m^ k If T 
Vr^'f-aX'-5'^0:^>^^ + 5 



15S5¥1-202177 (7) 

^ ^ ii 12 ^ SfeS^ T fc: X V 7 ^7 ^ 3: X - ^ 9 
J; 5 Ji:^/5X U fc^-i. m S miz^ Tin < . 

14 0' ^iZ^^ y,^. ^t&'SglHl^ 140' P^^'J 
-U f X y r T- a X - 9 1 ' CO it& fjj 5s ^ ^ la 
7TctS^Sffia:if R 3 0 bTfSithr ^ i; oitm 
f&tnit. ^GDffi^jtfl R 3 0 iDS5s1l(±iC ^ e 

t ^^i,z^ii^r ^ t i)^X ^CDiMtii^ tlftl 

^ 1 Q: 0 X x^mmut ]±^T =^ z t x^ fx^y 

o * 7C&^0^ 14 0' ^±BcD J^o ^zmf^ 

rtii^. m smiz^Tiu fxvy^f-xx- 

^ 9 1 ' cD5=c1g3#^z^iS?Jtl5R 3 0 izlEni^cDm 



;t:^^£^mE+ V ref SU= - V rtf klh^T ^ t 

X. jtfA^\Bi^iE'mm^zjtn^i^^b timn- V 

t-^ ^ ^ ^: t h-^x c ti ^ (Dm'^^d^it^ -^"^ 

^ b* xy TtJ7 n X - ^ 9 1 ' (DTtBi^m^Z^-^ 

^ fcf xy y ^f- a X - 5- ^coJc^lg'i^SXixSSc^S 
^ i: t^* 1: ^ ^ . 



4 mmomm.rj:'^m 

nsmit^ x^vwu^y^co^^^^fy h 

m 6 in j± m ^ *j iop © 5g 7* a i7 mimwm 
^ 8 iii^i fxyr ^> :i X - ^ (omn-^^^mBx 

& ^ • 

3 1— t'x^/T^^^aLX— 5' 
1 2 0 '-^T-^iti^O^S 1 2 0 h'"f^ih[sl^ 
1 3 O ^ ^ ^ 0 ?g 1 4 0 tE & ^ (Hi ^ 
14 0b "'^^^f 



— 441 - 




1-202177 (8 




— 442 — 



^M¥l-202177 (9) 




102 



(kg) 




(kg) 



mem 




-443- 





on ^1-202177 (10) 



7:20t mn 120p 



45b- 



4 J^y 



120j 



7 T 



47b 

124- 
41 
43 
45 
47' 



A/ 

r 
o 



7 



120m 



A 
/ 
D 

5 




@S5 



A 
I 



'}20c^ 



T 



n 



130r 



A t/ 



RAM 



RAM -r?G!c 



J 



A 

i 



ROM 



N ^ 



CPU 



■ ClOCX 




T 

















T 



(a ) 







rk- 132 








1 ^ 












i. 






— ; >. 



L 



i 



( b ) 5C0-I 



(c ) 




(d) 



(e) 



^ Sir/; 



Vref 


^ 


V— - 











"444 — 




53 Gl^ 1-20:^177 (11) 



-445- 



